ACTH receptor promoter polymorphism associates with severity of premature adrenarche and modulates hypothalamo-pituitary-adrenal axis in children.
The genetic mechanisms underlying the regulation of adrenarche are unknown. The aim of the study was to find out whether ACTH receptor (MC2R) promoter polymorphism associates with premature adrenarche (PA) and its characteristics. DNA samples of 74 prepubertal children with PA and their age- and gender-matched 97 healthy controls were genotyped for the -2 bp T/C diallelic MC2R promoter polymorphism (MC2R -2 T>C) All children were examined clinically, and hormonal measurements after an overnight fast and a low-dose ACTH stimulation test were performed. In controls, the baseline ACTH/cortisol ratio was significantly higher (p = 0.002) in subjects with the polymorphism than in the T/T group indicating decreased ACTH sensitivity. The frequency of the MC2R -2 T>C polymorphism was significantly higher in PA children with premature pubarche than in those with milder signs of PA or in control children (p = 0.04). In children with PA, the polymorphism associated with higher baseline serum dehydroepiandrosterone (p = 0.03), androstenedione (p = 0.02), plasma ACTH (p = 0.03) levels and with lower birth weight (p = 0.02). Our study provides evidence that the MC2R promoter polymorphism modulates the hypothalamo-pituitary-adrenal axis in children and may play a role in altered regulation of adrenarche.